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Per capita income  2.48  (0.32)  ‐0.26  (0.03)  0.25  0.20  0.19 
Primary sector 
























Water  1.98  (0.25)  ‐0.55  (0.07)  0.27  0.04  0.20 
 
Literacy  0.94  (0.07)  ‐0.20  (0.02)  0.46  0.01  0.10 
 




































































































































































































































































































































































































































































































































































Description Variables with clear tendency 
North-South 
pattern  
High values in the north and low 
values in the south 
 
Per capita income, literacy and 
water connection 
Center High values in the center 
 
Population and road density 
Center and 
border states 









































































































Description Variables with 
clear tendency 




in the north 
and low 






Cluster maps show a cluster of low 
values in the south for income and 
water connection. Whereas for 
literacy there’s also a significant 
cluster of high values in the north 
Center High values 
in the center 
 
Road density Cluster maps show significant 
cluster of high values in the center 










Cluster maps show a significant 
cluster of low values in the south 


































































Treaty Countries Year 
FTA Mexico-Chile Chile 1992 
NAFTA USA and Canada 1994 
FTA-G3 Colombia and Venezuela  1995 
FTA Mexico - Costa Rica  Costa Rica  1995 
FTA Mexico - Bolivia  Bolivia 1995 
FTA Mexico – Nicaragua  Nicaragua 1998 
FTAUEM European Union 2000 
FTA Mexico - Israel  Israel 2000 
FTA Mexico – TN  El Salvador, Guatemala and Honduras  2001 
FTA Mexico - AELC  Iceland, Norway, Liechtenstein and Switzerland 2001 
FTA Mexico – Uruguay  Uruguay 2004 






















































































































































































































































































































































































































































































































































































































(+) (+) (+) 
 













Benhabib and Spiegel, 
1994 and Nelson and 
Phelps, 1966 
 
   
(+) 
The “+” sign means an increase in inequality is expected 
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Hypotheses I and II into the  ( )1lnln −− itit kkα  term and Hypothesis III into the  

























2003), I make  )ln(ln 1−− itit IIw  a function of the already existing level of infrastructure 
interacted with the trade openness term, O.  I also include the lagged level of infrastructure, 
following the advice of Brambor, et al (2006) regarding interaction terms.  That is, I define:  


















Next, I conceive of the growth in technology  ( )1lnln −− itit AA as being composed of 
four parts, as represented in equation (8):   
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Concept Measurement Expected 
effect 
Dependent variable   
Growth of state GDP per worker 
1lnln −− itit yy      
Independent variables   
Hypothesis 1:  
Trade openness * per worker income 
)ln(ln 11 −− itt yOr   -   
Hypothesis 2:  
Trade openness * highway density 
)(ln 11 −− itt IOq  + 
Hypothesis 3:  
Trade openness * human capital 
)ln(ln 11 −− itt hOn  + 
Trade openness ( )1ln −tOs  ? 
Per worker income )(ln 1−ityz  - 
General infrastructure )( 1−itIp  ? 
Endogenous human capital accumulation 
process 
( )1ln)( −− ithmg  ? 





















Growth of workforce ( )1lnln −− itit LL  + 
Capital for production  )(ln itCf  + 
Spatial lag variable )(Wyρ  ? 
  
 








































































































































































































































































Variable Name  Description Source 
Y Growth rate of 
State GDP  
Growth rate of state GDP in per 




A Technology Level of Gross Domestic Product 
 
Esquivel, 1999 
C Physical capital 
stock 
 
Value of industries’ total capital 
  
INEGI, Industrial Census.  
I Infrastructure Length of federal highway 
divided by the state area 
Share of households with direct 
access to the water networks 
 
INEGI, Statistical Annual for 
Mexico and Census of 
Population and Housing.  
h Human capital Share of total population 15 
years or older that are literate 
 
Census of Population and 
Housing. 
L Labor force Economically active population 
 
INEGI, Mexico’s Historic 
Statistics and SIMBAD.  
 
O Trade openness Sum of exports and imports 
divided by national GDP 






























  Original model Reduced form model 
Concept Measurement Road density Water connection Road density Water connection 





















Trade openness ( )1ln −tOs  -0.08*** (0.021) -0.23*** (0.036) -0.07*** (0.021) -0.23*** (0.03) 














Endogenous human capital ( )1ln)( −− ithmg  -.014*** (0.005) -0.02*** (0.005) -0.012** (0.005) -0.02*** (0.01) 
 
























Growth of workforce ( )1lnln −− itit LL  -25.36 (20.37) -14.27 (19.95)   












 Within R2= 0.43 0.48 0.40 0.47 
 Between R2= 0.09 0.12 0.13 0.15 
 Overall R2= 0.15 0.19 0.16 0.20 



































































































   1980 1985 1990 1995  1997  1980‐1997 
United States of America  0.65  0.61  0.69  0.84  0.86  0.73 
France, Germany, Italy, United Kingdom  0.08  0.19  0.13  0.04  0.04  0.10 
Asia (excluding China) mainly Japan  0.05  0.09  0.07  0.02  0.02  0.05 
Canada  0.01  0.02  0.02  0.02  0.02  0.02 
Rest of Western Europe  0.08  0.00  0.00  0.00  0.00  0.02 
Middle East (mainly Israel)  0.04  0.02  0.01  0.00  0.00  0.02 
Latin American Association (mainly 
Brazil)  0.04  0.03  0.00  0.00  0.00  0.01 
Rest of the World  0.04  0.05  0.09  0.07  0.07  0.06 
Total  1.00  1.00  1.00  1.00  1.00  1.00 
   Imports 
   1980 1985 1990 1995  1997  1980‐1997 
United States of America  0.65  0.60  0.66  0.75  0.75  0.68 
France, Germany, Italy, United Kingdom  0.13  0.12  0.17  0.09  0.09  0.12 
Asia (excluding China) mainly Japan  0.06  0.06  0.07  0.09  0.09  0.07 
Canada  0.02  0.02  0.01  0.02  0.02  0.02 
Latin American Association (mainly 
Brazil)  0.04  0.04  0.00  0.00  0.00  0.02 
Rest of the World  0.10  0.17  0.09  0.05  0.05  0.09 



























































































































































Effect of Income    
   Difference of the effect of trade for states with 
high and low income levels: Oaxaca vs. DF 
   Roads Water 
  Trade at min +1.03 +1.15 
  Trade at mean +0.62 +0.80 
  Trade at max 0.00 +0.52 
      
Effect of Infrastructure    
   Difference of the effect of trade for states with 
high and low infrastructure levels, Oaxaca vs. 
Aguascalientes 
   Roads Water 
  Trade at min +0.22 -0.15 
  Trade at mean 0.00 -0.40 
  Trade at max 0.00 -0.59 
      
Effect of Human capital    
   Difference of the effect of trade for states with 
high and low human capital levels, Guerrero 
vs. Mexico 
  Roads Water 
  Trade at min 0.00 0.00 
  Trade at mean +0.49 +0.63 
  Trade at max +0.65 +1.09 














































Roads 0.90 1.15 1.34 
 





































































































































































































































)ln(ln 1−− rtrt IIw  a function of the existing level of infrastructure interacted with the trade 
openness term, O: 
)ln(ln)ln(ln 111 −−− =− rttrtrt IOqIIw   (6) 
where q is a linear function.  Incorporating (5) and (6) into (4) gives:   
  108
)(ln)ln(ln)ln()ln(lnlnln 1111111 −−−−−−− +++=− irtirttirtrttirtirt yzyOjCdIOqkk   (7) 
The growth in technology  ( )1lnln −− itit AA  is composed of three parts:     
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Variable Name  Description Source 
Y Growth rate of 
State GDP by 
economic sector  
 
Growth rate of state GDP by 
economic sector divided by labor 
employed in each sector 
annualized   
Unikel (1978) and INEGI’s 
Bank of Economic 
Information, System of 
National Accounts. 
 
Y Per worker 
income by 
economic sector 
State GDP by economic sector 
divided by labor employed in 
each sector  
Unikel (1978) and INEGI’s 
Bank of Economic 
Information, System of 
National Accounts. 
 
I Infrastructure Length of federal highway 
divided by the state area 
Share of households with direct 
access to the water networks 
 
INEGI, Statistical Annual for 
Mexico and Census of 
Population and Housing.  
H Human capital Share of total population 15 
years or older that are literate 
 
Census of Population and 
Housing. 
O Trade openness Sum of exports and imports 
divided by national GDP 































































































Hypothesis 1:  
Trade openness * pw income 




Hypothesis 2:  
Trade openness * infrastructure 




Hypothesis 3:  
Trade openness * human capital 




























N = 192 192 
T = 32 32 
 Within R2= 0.45 0.45 
Between R2= 0.02 0.00 
Overall R2= 0.30 0.24 
Significance at the one, five, and ten percent levels is denoted by ***, ** , and * respectively.  Standard 






















































































Effect of hypothesis 
1: Income 
Difference in growth rate for states 
with high and low income levels: 
Oaxaca vs. Sonora 
 Roads Water 
Trade at min +0.13 +0.10 
Trade at mean +0.07 +0.08 
Trade at max -0.03 +0.05 
Effect of hypothesis 
2: Infrastructure 
Difference in growth rate for states 
with high and low infrastructure levels, 
Oaxaca vs. Aguascalientes 
 Roads Water 
Trade at min +0.04 +0.09 
Trade at mean +0.01 -0.04 
Trade at max -0.01 -0.16 
Effect of hypothesis 
3: Human capital 
Difference in growth rate for states 
with high and low human capital levels, 
Guerrero vs. DF 
 Roads Water 
Trade at min 0.00 -0.15 
Trade at mean 0.00 +0.06 








































Hypothesis 1:  
Trade openness * pw income 




Hypothesis 2:  
Trade openness * infrastructure 




Hypothesis 3:  
Trade openness * human capital 




























N = 192 192 
T = 32 32 
 Within R2= 0.66 0.67 
Between R2= 0.16 0.28 
Overall R2= 0.52 0.54 
Significance at the one, five and ten percent levels is denoted by ***, **, and * respectively.  Standard 

















1970 2000 State 
Rank Share of GDP  
State 
Rank Share of GDP 
Veracruz 1 0.24 Campeche 1 0.37 
Chihuahua 2 0.13 Tabasco 2 0.12 
Tabasco 3 0.12 Coahuila 3 0.07 
Coahuila 4 0.06 Sonora 4 0.04 
Sonora 5 0.06 Mexico 5 0.03 
Campeche 30 0.00 Veracruz 8 0.03 
Mexico 16 0.01 Chihuahua 12 0.02 
Mean  0.03 Mean  0.03 
St Dev  0.05 St Dev  0.07 























Manufacturing Share 1970 Share 2000 
Distrito Federal 0.32 0.19 
Mexico 0.18 0.16 
Nuevo Leon 0.10 0.09 
Jalisco 0.07 0.07 
Veracruz 0.05 0.05 
Coahuila 0.03 0.06 
Mean 0.03 0.03 
St Dev 0.06 0.04 
CV 2.03 1.39 
Construction Share 1970 Share 2000 
Distrito Federal 0.25 0.22 
Mexico 0.11 0.09 
Jalisco 0.08 0.07 
Nuevo Leon 0.06 0.05 
Veracruz 0.06 0.06 
Mean 0.03 0.03 
St Dev 0.05 0.04 
CV 1.48 1.28 
Electricity, gas and water Share 1970 Share 2000 
Distrito Federal 0.18 0.06 
Guerrero 0.10 0.05 
Chiapas 0.09 0.09 
México 0.07 0.05 
Nuevo León 0.06 0.05 
Veracruz 0.05 0.07 
Hidalgo 0.01 0.05 
Mean 0.03 0.03 
St Dev 0.04 0.02 













































Effect of hypothesis 
1: Income 
Difference of the effect of trade for 
states with high and low income levels: 
Quintana Roo vs. DF 
 Roads Water 
Trade at min +0.22 +0.23 
Trade at mean +0.24 +0.23 
Trade at max +0.26 +0.23 
Effect of hypothesis 
2: Infrastructure 
Difference of the effect of trade for 
states with high and low infrastructure 
levels, Oaxaca vs. Aguascalientes 
 Roads Water 
Trade at min 0.00 +0.13 
Trade at mean 0.00 -0.10 
Trade at max 0.00 -0.38 
Effect of hypothesis 
3: Human capital 
Difference of the effect of trade for 
states with high and low human capital 
levels, Guerrero vs. DF 
 Roads Water 
Trade at min -0.10 -0.28 
Trade at mean -0.14 0.00 






























Hypothesis 1:  
Trade openness * pw income 




Hypothesis 2:  
Trade openness * infrastructure 




Hypothesis 3:  
Trade openness * human capital 




























N = 160 160 
T = 32 32 
 Within R2= 0.71 0.71 
Between R2= 0.00 0.02 
Overall R2= 0.67 0.65 
Significance at the one, five and ten percent levels is denoted by ***, ** , and * respectively.  Standard 




VI. Commerce, restaurant and 
hotel 
VII. Transportation, storing and 
communications 
1970 2000 1970 2000 
Federal District Federal District Federal District Federal District 
Jalisco Mexico Mexico Mexico 
Mexico Jalisco Veracruz Nuevo Leon 
Nuevo Leon Nuevo Leon Jalisco Jalisco 
Veracruz Chihuahua Nuevo Leon Chihuahua 
VIII. Financial and insurance 
services, real estate 
IX. Community, social and 
personal services 
1970 2000 1970 2000 
Federal District Federal District Federal District Federal District 
Mexico Mexico Jalisco Mexico 
Veracruz Nuevo Leon Nuevo Leon Nuevo Leon 
Jalisco Jalisco Mexico Jalisco 







































Effect of hypothesis 
1: Income 
Difference of the effect of trade for 
states with high and low income levels: 
Guerrero vs. DF 
 Roads Water 
Trade at min +0.06 +0.05 
Trade at mean +0.04 +0.04 
Trade at max 0.00 0.00 
Effect of hypothesis 
2: Infrastructure 
Difference of the effect of trade for 
states with high and low infrastructure 
levels, Oaxaca vs. Aguascalientes 
 Roads Water 
Trade at min 0.00 +0.08 
Trade at mean 0.00 0.00 
Trade at max 0.00 -0.09 
Effect of hypothesis 
3: Human capital 
Difference of the effect of trade for 
states with high and low human capital 
levels, Guerrero vs. DF 
 Roads Water 
Trade at min 0.00 0.00 
Trade at mean 0.00 0.00 












































































































































































Primary Sector     
Roads -0.04 0.08 0.16 
Water 0.06 0.10 0.14 
Secondary Sector    
Roads 0.08 0.10 0.12 
Water -0.02 0.12 0.21 
Tertiary Sector     
Roads 0.00 0.04 0.06 

































 6. Case Studies 

















































































































































































































 AGS GTO NAY 
Economic Sectors   
I. Agriculture, forestry and fishing 1.57 2.04 2.92 
II. Mining 0.15 0.36 0.06 
III. Manufacturing 0.66 0.77 0.82 
IV. Construction 1.30 0.93 1.10 
V. Electricity, gas and water 0.62 1.41 0.47 
VI. Commerce, restaurant and hotel 1.26 1.19 0.84 
VII. Transportation, storing and communications 1.24 0.73 0.82 
VIII. Financial and insurance services, real estate 1.14 1.27 1.17 
IX. Community, social and personal services 0.92 0.79 0.88 
Manufacturing Industries  
1. Food, beverage and tobacco 2.34 1.00 3.61 
2. Textiles 1.62 2.21 0.30 
3. Wood and wood products 0.32 0.25 1.36 
4. Paper, printing and editing 0.16 0.21 0.04 
5. Chemical, oil and plastics 0.08 1.80 0.07 
6. Mineral non metallic products  0.63 0.80 0.15 
7. Basic metallic industry 0.01 0.03 0.00 
8. Metal, machinery and equipment 0.73 0.32 0.05 
9. Other manufacturing industries 0.06 0.27 0.11 
  




beverage  and  tobacco;  2. Textiles;  3. Wood  and wood products;  4. Paper, printing  and  editing;  5. 










































































































































































































































































































































































































































































  Aguascalientes Nayarit 
Exports   2,161,809.00 41,644.00  
Imports   2,292,681.00 14,909.00  
State GDP     8,164,065.0 3,324,904.9  




























































































































































































































































































































Economic Sectors        
I. Agriculture, forestry and 
fishing 51.1 24.2 24.7 69.4 14.5 16.1 
II. Mining 24.3 38.9 36.8 1.0 21.9 77.1 
III. Manufacturing 22.5 0.6 77.0 72.8 17.0 10.2 
IV. Construction 47.5 15.5 37.0 64.5 28.0 7.5 
V. Electricity, gas and water 69.7 23.7 6.5 5.0 92.9 2.1 
VI. Commerce, restaurant 
and hotel 76.5 12.0 11.5 56.2 35.5 8.3 
VII. Transp., storing and 
comm. 36.8 26.8 36.4 26.6 59.1 14.3 
VIII. Finan. & insurance, real 
estate 50.7 32.3 17.1 35.2 58.1 6.7 
IX. Comm., social and pers. 
Services 49.2 14.0 36.8 73.9 17.2 8.9 
Manufacturing Industries        
1. Food, beverage and 
tobacco 35.8 4.5 59.7 42.4 9.4 48.2 
2. Textiles 12.1 5.6 82.3 55.8 11.5 32.7 
3. Wood and wood products 26.5 6.5 67.0 21.0 49.5 29.4 
4. Paper, printing and editing 11.7 1.5 86.8 5.4 28.2 66.4 
5. Chemical, oil and plastics 70.6 13.0 16.3 60.6 25.8 13.6 
6. Mineral non metallic 
products  50.3 23.9 25.8 35.9 29.2 35.0 
7. Basic metallic industry 27.6 1.9 70.6 0.9 12.8 86.3 
8. Metal, machinery and 
equipment 11.4 2.6 86.0 77.9 12.2 9.9 
9. Other manufacturing 







































  Aguascalientes Guanajuato 
Exports 2,161,809.00 3,532,143.00 
Imports 2,292,681.00 3,377,576.00 
State GDP 8,164,065.0 18,182,677.49 


























































































































































































































































Economic sectors 1970-75 1975-80 1980-85 1985-88 1993-98 1998-03 
Agriculture, forestry and 
fishing 5.1 2.0 2.4 -8.7 1.8 2.1 
Mining 9.5 25.1 -6.8 -15.8 2.9 1.4 
Manufacturing 6.5 7.6 1.0 1.0 5.2 1.0 
Construction 9.2 9.4 -7.1 -6.6 0.7 1.7 
Electricity, gas and water 1.5 9.9 -0.1 5.9 3.6 4.5 
Commerce, restaurant and 
hotel 6.2 6.4 4.3 -4.8 2.0 3.0 
Transp., storing and comm. 10.1 10.6 1.1 0.3 5.4 5.3 
FIRE 3.3 4.2 -0.4 -2.1 2.7 4.3 
Community, social and 
personal services 9.5 9.3 -0.7 -6.4 1.2 1.0 
Average Aggregate Output 6.8 9.4 -0.7 -4.1 2.8 2.7 
Manufacturing industries 1970-75 1975-80 1980-85 1985-88 1993-98 1998-03 
Food, beverage and tobacco 7.3 3.8 2.5 -0.8 3.2 2.7 
Textiles 5.5 6.2 -2.2 -2.3 4.6 -2.7 
Wood and wood products 4.9 12.2 0.5 -0.7 2.3 -2.0 
Paper, printing and editing 4.5 8.9 3.0 4.0 2.8 0.0 
Chemical, oil and plastics 6.3 8.7 -2.0 8.6 4.3 0.6 
Mineral non metallic products  5.7 7.8 6.0 0.4 2.1 1.6 
Basic metallic industry 6.9 9.1 -0.3 7.0 8.3 0.3 
Metal, machinery and 
equipment 6.5 10.6 0.2 -0.8 8.8 1.0 
Other manufacturing 
industries 11.2 12.2 -0.1 -4.0 4.5 1.3 


























































































































































































































































































































































































































Appendix 1: List of Mexican States 
 
Code State Code State 
01 Aguascalientes 17 Morelos 
02 Baja California Norte 18 Nayarit 
03 Baja California Sur 19 Nuevo León 
04 Campeche 20 Oaxaca 
05 Chihuahua 21 Puebla 
06 Chiapas 22 Querétaro 
07 Coahuila 23 Quintana Roo 
08 Colima 24 Sinaloa 
09 Distrito Federal 25 San Luis Potosí 
10 Durango 26 Sonora 
11 Guanajuato 27 Tabasco 
12 Guerrero 28 Tamaulipas 
13 Hidalgo 29 Tlaxcala 
14 Jalisco 30 Veracruz 
15 México 31 Yucatán 
16 Michoacán 32 Zacatecas 
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Appendix 2: State per capita income relative to the national per capita income, 1940-2000 
STATE INCOME PER CAPITA, 1940






STATE INCOME PER CAPITA, 1950






STATE INCOME PER CAPITA, 1960







STATE INCOME PER CAPITA, 1970






STATE INCOME PER CAPITA, 1980







STATE INCOME PER CAPITA, 1990








STATE INCOME PER CAPITA, 2000







Appendix 3: Percentage of literate population by state 1940-2000 
PERCENTAGE OF LITERATE POPULATION BY STATE, 1940





PERCENTAGE OF LITERATE POPULATION BY STATE, 1950






PERCENTAGE OF LITERATE POPULATION BY STATE, 1960





PERCENTAGE OF LITERATE POPULATION BY STATE, 1970





PERCENTAGE OF LITERATE POPULATION BY STATE, 1980






PERCENTAGE OF LITERATE POPULATION BY STATE, 1990





PERCENTAGE OF LITERATE POPULATION BY STATE, 2000







Appendix 4: Share of housing units with direct access to the water network 1940-2000 
PERCENTAGE OF HOUSING UNITS WHIT DIRECT ACCESS TO THE WATER 
(%State HWA / %National HWA)





PERCENTAGE OF HOUSING UNITS WHIT DIRECT ACCESS TO THE WATER 
(%State HWA / %National HWA)





PERCENTAGE OF HOUSING UNITS WHIT DIRECT ACCESS TO THE WATER 
(%State HWA / %National HWA)






PERCENTAGE OF HOUSING UNITS WHIT DIRECT ACCESS TO THE WATER 
(%State HWA / %National HWA)





PERCENTAGE OF HOUSING UNITS WHIT DIRECT ACCESS TO THE WATER 
(%State HWA / %National HWA)






PERCENTAGE OF HOUSING UNITS WHIT DIRECT ACCESS TO THE WATER 
(%State HWA / %National HWA)





PERCENTAGE OF HOUSING UNITS WHIT DIRECT ACCESS TO THE WATER 
(%State HWA / %National HWA)







Appendix 5: State road density relative to national road density, 1940-2000 






(State road density /
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Appendix 6: State share of labor employed in the primary sector, 1940-2000 
STATE SHARE OF LABOR EMPLOYED IN THE PRIMARY SECTOR, 1940 
 
 









STATE SHARE OF LABOR EMPLOYED IN THE PRIMARY SECTOR, 1970 
 
 








STATE SHARE OF LABOR EMPLOYED IN THE PRIMARY SECTOR, 1990 
 




Appendix 7: State share of labor employed in the secondary sector, 1940-2000 
 
STATE SHARE OF LABOR EMPLOYED IN THE SECONDARY SECTOR, 1940 
 
STATE SHARE OF LABOR EMPLOYED IN THE SECONDARY SECTOR, 1950 
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STATE SHARE OF LABOR EMPLOYED IN THE SECONDARY SECTOR, 1960 
 
STATE SHARE OF LABOR EMPLOYED IN THE SECONDARY SECTOR, 1970 
 
STATE SHARE OF LABOR EMPLOYED IN THE SECONDARY SECTOR, 1980 
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STATE SHARE OF LABOR EMPLOYED IN THE SECONDARY SECTOR, 1990 
 




Appendix 8: State share of labor employed in the tertiary sector, 1940-2000 
 
STATE SHARE OF LABOR EMPLOYED IN THE TERTIARY SECTOR, 1940 
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STATE SHARE OF LABOR EMPLOYED IN THE TERTIARY SECTOR, 1950 
 




STATE SHARE OF LABOR EMPLOYED IN THE TERTIARY SECTOR, 1970 
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STATE SHARE OF LABOR EMPLOYED IN THE TERTIARY SECTOR, 1980 
 
STATE SHARE OF LABOR EMPLOYED IN THE TERTIARY SECTOR, 1990 
 
STATE SHARE OF LABOR EMPLOYED IN THE TERTIARY SECTOR, 2000 
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Appendix 9: States urban population 1930, 1950, 1970, 1990 and 2000 
STATE URBAN POPULATION, 1930





STATE URBAN POPULATION, 1950






STATE URBAN POPULATION, 1970





STATE URBAN POPULATION, 1990





STATE URBAN POPULATION, 2000









Appendix 10: Cluster Maps of Local Indicators of Spatial Autocorrelation for state per capita 










Appendix 11: Cluster Maps of Local Indicators of Spatial Autocorrelation for share of 











Appendix 12: Cluster Maps of Local Indicators of Spatial Autocorrelation for state share of 











Appendix 13: Cluster Maps of Local Indicators of Spatial Autocorrelation for labor employed 












Appendix 14: Cluster Maps of Local Indicators of Spatial Autocorrelation for labor employed 












Appendix 15: Cluster Maps of Local Indicators of Spatial Autocorrelation for state literacy 












Appendix 16: Cluster Maps of Local Indicators of Spatial Autocorrelation for labor employed 
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Appendix 18:  Autocorrelation function of the residuals 
Table 35: Autocorrelation function of the residuals at various lags 





First lag 0.59 0.69 
Second lag 0.63 0.67 
Third lag 0.59 0.64 
Fourth lag 0.42 0.58 
Fifth lag 0.28 0.39 
























 Coefficients (b-B) Square root 
(diag(V_b-
V_B)) 
 (b) fixed (B) Difference S.E. 
Hypothesis 1: Trade openness * per worker 
income 0.005 0.005 0.000 0.000 
Hypothesis 2: Trade openness * highway density 0.442 0.257 0.185 0.034 
Hypothesis 3: Trade openness * human capital -0.006 -0.003 -0.003 0.001 
Trade openness -0.080 -0.080 0.000 0.006 
Per worker income -0.014 -0.004 -0.009 0.002 
Highway density -0.208 -0.249 0.041 0.170 
Human capital  -0.014 0.001 -0.014 0.004 
Domestic diffusion  0.00001 0.0002 -0.0002 0.0003 
Growth of labor -25.358 16.392 -41.750 17.611 
Level of capital 0.267 0.123 0.144 0.059 
Spatial lag 0.035 0.114 -0.078 0.053 
chi2 (8) = 26.43    
Prob>chi2 = 0.0009    
     
Hypothesis 1: Trade openness * per worker 
income 0.0038 0.0047 -0.0009 0.0002 
Hypothesis 2: Trade openness * water connection 0.6000 0.4029 0.1972 0.0387 
Hypothesis 3: Trade openness * human capital -0.0109 -0.0077 -0.0032 0.0005 
Trade openness -0.2272 -0.1905 -0.0367 0.0114 
Per worker income -0.0175 -0.0064 -0.0111 0.0021 
Water connection 0.9533 0.6996 0.2537 0.0857 
Human capital  -0.0178 -0.0052 -0.0126 0.0037 
Domestic diffusion  -0.0002 0.0000 -0.0002 0.0003 
Growth of labor -14.265 13.682 -27.947 17.247 
Level of capital 0.1068 0.0468 0.0600 0.0592 
Spatial lag -0.0963 0.0155 -0.1118 0.0491 
chi2 (7) = 30.65    





Appendix 20:  Variables descriptive statistics 
Table 37: Data descriptive statistics 
Concept Variation Mean St. Dev. Min Max 
Dependent variable     
overall 0.20 0.25 -1.09 0.88 
between  0.06 0.04 0.31 
Growth of state GDP per 
capita 
within  0.24 -0.98 0.81 
Independent variables     
overall -3.23 29.79 -108.81 196.89 
between  6.76 -14.69 18.96 
Hypothesis 1:  
Trade openness * per 
worker income within  29.04 -105.22 174.71 
overall 0.02 0.24 -0.68 1.83 
between  0.08 -0.08 0.26 
Hypothesis 2:  
Trade openness * highway 
density within  0.23 -0.63 1.58 
overall -2.86 16.45 -72.81 33.46 
between  6.22 -13.13 10.87 
Hypothesis 3:  
Trade openness * human 
capital within  15.26 -79.17 24.30 
overall -2.5E-08 1.95 -1.66 4.27 
between  0 -2.55E-08 -2.5E-08 
Trade openness 
within  1.95 -1.66 4.27 
overall 8.70E-08 13.44 -25.48 46.52 
between  11.48 -16.35 29.22 
Per worker income level 
within  7.24 -22.12 22.29 
overall -7.0E-10 0.10 -0.16 0.64 
between  0.08 -0.08 0.27 
Highway density 
within  0.07 -0.25 0.37 
overall 1.25E-09 0.18 -0.41 0.48 
between  0.10 -0.20 0.21 
Water connection 
within  0.15 -0.25 0.51 
overall -7.0E-08 11.79 -30.77 31.66 
between  10.76 -20.98 16.18 
Endogenous human capital  
within  5.14 -14.39 15.50 
overall 5.18E-07 61.09 -113.97 236.60 
between  46.69 -78.80 109.13 
Domestic diffusion term 
within  40.13 -167.32 127.48 
overall -6.6E-12 0.0015 -0.0048 0.0040 
between  0.0013 -0.0035 0.0027 
Capital  
 
within  0.0008 -0.0020 0.0026 
overall 0.31 0.20 -0.17 1.15 
between  0.11 0.14 0.66 
Growth of workforce 
within  0.17 -0.11 0.81 
overall 0.22 0.19 -0.16 0.72 
between  0.07 0.04 0.45 
Spatial lag 
within  0.18 -0.17 0.62 
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Hyp1  1                          
Hyp2: 
highway  ‐0.2451  1                        
Hyp2: water  0.4527  0.2384  1                      
Hyp3  0.6277  ‐0.1279  0.3897  1                    
Trade  0.1461  ‐0.1176  0.28  0.0681  1                  
Income  ‐0.5226  0.0342  ‐0.1864  ‐0.4578  0.0934  1                
Highway  0.0405  ‐0.0968  ‐0.1223  0.0884  0.2019  ‐0.1986  1              
Water  ‐0.1323  ‐0.1372  ‐0.3865  ‐0.2016  0.5524  0.4218  0.2528  1            
Literacy  ‐0.4291  0.0888  ‐0.2426  ‐0.8544  ‐0.0318  0.6121  ‐0.0913  0.3206  1          
Domestic 
diffusion  0.4108  ‐0.067  0.0186  0.2012  ‐0.0032  ‐0.7234  0.1846  ‐0.1253  ‐0.2921  1        
Labor growth  ‐0.2983  0.1516  ‐0.0052  ‐0.2327  ‐0.0205  0.3767  ‐0.0196  0.2015  0.244  ‐0.1536  1      
Capital  ‐0.2034  0.1075  ‐0.086  ‐0.1466  ‐0.0316  0.2123  ‐0.044  0.1135  0.1448  ‐0.2342  0.0665  1    




Appendix 22: Summary statistics by economic sector 
Concept  Variation  Mean  St. Dev.  Min  Max 
overall  0.020  0.053  ‐0.195  0.201 
between    0.015  ‐0.028  0.037 
Growth of state GDP per capita 
primary sector 
within    0.051  ‐0.197  0.184 
overall  0.013  0.100  ‐0.668  0.721 
between    0.013  ‐0.014  0.047 
Growth of state GDP per capita 
secondary sector 
within    0.099  ‐0.702  0.686 
overall  0.019  0.056  ‐0.175  0.211 
between    0.010  0.003  0.050 
Growth of state GDP per capita 
tertiary sector 
within    0.055  ‐0.176  0.207 
overall  ‐175.521  1144.391  ‐5613.926  2766.414 
between    441.955  ‐1565.610  788.992 
Hypothesis 1:  
Trade openness * per worker 
income, primary  within    1058.143  ‐4356.062  2414.346 
overall  ‐220.205  1246.995  ‐4661.650  9961.298 
between    342.527  ‐807.024  884.370 
Hypothesis 1:  
Trade openness * per worker 
income, secondary  within    1200.372  ‐4739.037  8856.723 
overall  ‐270.622  883.627  ‐2884.522  2163.247 
between    210.743  ‐648.814  276.459 
Hypothesis 1:  
Trade openness * per worker 
income, tertiary  within    858.839  ‐2974.349  1967.335 
overall  6.937  305.946  ‐745.080  3217.085 
between    115.097  ‐96.549  537.980 
Hypothesis 2:  
Trade openness * highway 
density  within    284.112  ‐1060.896  2686.043 
overall  13.582  359.510  ‐1843.308  857.681 
between    68.412  ‐119.118  111.869 
Hypothesis 2:  
Trade openness * water 
connection  within    353.122  ‐1726.976  792.303 
overall  ‐3608.760  18179.360  ‐75437.380  38934.220 
between    7178.954  ‐17181.900  10535.020 
Hypothesis 3:  
Trade openness * literacy 
within    16744.150  ‐89293.480  29522.520 
overall  0.000  1940.096  ‐1885.048  4047.099 
between    0.000  0.000  0.000 
Trade openness 
within    1940.096  ‐1885.048  4047.099 
overall  0.000  0.567  ‐1.387  1.522 
between    0.407  ‐0.736  0.783 
Per worker income level 
primary sector 
within    0.401  ‐1.575  1.335 
overall  0.000  0.761  ‐6.502  1.825 
between    0.438  ‐1.249  0.760 
Per worker income level 
secondary sector 
within    0.627  ‐5.252  1.809 
overall  0.000  0.489  ‐1.412  1.280 
between    0.263  ‐0.486  0.589 
Per worker income level tertiary 
sector 
within    0.415  ‐1.250  1.163 
overall  0.000  0.148  ‐0.184  1.666 
between    0.103  ‐0.089  0.437 
Highway density 
within    0.107  ‐0.421  1.228 
overall  0.000  0.175  ‐0.455  0.468 
between    0.106  ‐0.205  0.218 
Water connection 
within    0.140  ‐0.260  0.509 
overall  0.000  11.627  ‐32.707  29.721 
between    9.738  ‐20.154  15.229 
Endogenous human capital  
within    6.555  ‐22.029  23.703 
overall  0.019  0.045  ‐0.156  0.173 
between    0.017  ‐0.021  0.062 
Spatial lag, primary 




overall  0.018  0.051  ‐0.176  0.244 
between    0.012  ‐0.009  0.045 
Spatial lag, secondary 
within    0.049  ‐0.154  0.266 
overall  0.020  0.059  ‐0.095  0.293 
between    0.014  0.003  0.066 
Spatial lag, tertiary 
within    0.057  ‐0.141  0.248 
 
Appendix 23: Comparison of results for the tertiary sector 
Table 39: Comparison of the results for the tertiary sector 
Fixed effects model vs. the first order autocorrelation model for the difference of natural 
log of per worker GDP, 1940-2000 
 Regression using highway density Regression using water 
connection 
  Normal AR-1 Normal AR-1 
Hypothesis 1:  










Hypothesis 2:  










Hypothesis 3:  






















































N = 192 160 192 160 
T = 32 32 32 32 
Within R2 = 0.69 0.71 0.70 0.71 
Between R2 = 0.06 0.00 0.11 0.02 




Appendix 24: Comparison of results across sectors 
Table 40: Comparison of results across economic sectors 
Fixed effects regressions of per capita income growth, 1940-2000 
  Highway density Water connection 












Hypothesis 1:  
Trade openness * 
pw income 











Hypothesis 2:  
Trade openness * 
infrastructure 











Hypothesis 3:  
Trade openness * 
human capital 











Trade openness ( )1ln −tOs  -0.00001** (0.00000) -0.00001*** (0.000004) -0.00001*** (0.00000) -0.00001*** (0.00000) -0.00003*** (0.00001) -0.00001** (0.00001) 


























( )1ln)( −− ithmg  -0.00049 (0.00072) 0.00394*** (0.00110) 0.00053 (0.00085) -0.00097 (0.00074) 0.00092 (0.00131) -0.00051 (0.00092) 












 Within R2= 0.45 0.66 0.71 0.45 0.67 0.71 
 Between R2= 0.02 0.16 0.00 0.00 0.28 0.02 
 Overall R2= 0.30 0.52 0.67 0.24 0.54 0.65 
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